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363-71 





Capsid structure, 533-73 
See also icosahedral RNA 
viruses 
Carbamates 
cleavage from amines and, 


Carbamoy] phosphate 
biotin-dependent carboxylation 
and, 200-11 
Carbamoyl phosphate synthase 
biotin-dependent carboxylation 
and, 198-99 
Carbon-centered radicals 
quenching by oxygen of, 83 
Carbon dioxide 
biotin carboxylation and, 195- 
96, 208 
Carbonic anhydrase 
multiple isotope effects and, 
397-98 
Carboxylation reactions 
biotin-dependent, 195-219 
biotin and, 199-211 
carbon acceptors and, 211- 
16 
multiple isotope effects and, 
393, 396 
Carcinogenesis 
See oncogenesis 
Carotenoid 
bacterial photosynthetic reac- 
tion center and, 614 
Casein kinase I 
protein phosphatases and, 
480, 489 
Casein kinase II 
protein phosphatases and, 
480, 489 
Catabolite activator protein 
DNA binding of, 438-39 
transcriptional regulation and, 
801-2 
Catabolite repression 
GAL4 and, 1055-56 
CBP 13.5 
lectins and, 864-65 
CBP 16 
lectins and, 864-65 
CCAAT-binding proteins 
transcriptional regulation and, 
819-20, 815 
CDP-diacylglycerol: L-serine 
O-phosphatidyltransferase 
yeast phospholipid biosynthe- 
sis and, 640-42, 646-51, 
659-61 
CDP-diacylglycerol: myo-inositol 
3-phosphatidyltransferase 
yeast phospholipid biosynthe- 
sis and, 642-48, 659-61 
CDP-DG synthase 
yeast phospholipid biosynthe- 
sis and, 639-40, 646-48 
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C/EBP protein 
transcriptional regulation and, 
807-10, 815-16, 819 
Cell cycle 
bovine papilloma virus 
DNA replication and, 703-4 
DNA topoisomerases and, 
363-71 
heparin-binding growth factors 
and, 586 
Cell differentiation 
hemopoietic cell growth fac- 
tors and, 50-51 
Cell envelope 
halobacteria and, 184-86 
Cell proliferation 
hemopoietic cell growth fac- 
tors and, 47-50 
heparin-binding growth factors 
and, 584 
interleukin-2 receptors and, 
888-93 
Cell-surface glycoproteins 
halobacteria and, 175-91 
Cell-surface glycosphingolipids 
bacterial attatchment to, 310- 
21 
bacterial recognition of, 321- 
35 
inhibition of binding to, 336- 
39 


structures of, 339-43 
See also glycolipids 
Cell survival, 
hemopoietic cell growth fac- 
tors and, 46 
Ceramide 
bacterial binding to, 331-33 
glycolipids and, 312-15 
Cerebrovascular amyloid 
Alzheimer’s desease and, 
295-97 
Chemical shifts 
a-helices and, 234-35 
J coupling and, 235-37 
B-sheets and, 234-35 
two-dimensional NMR and, 
225-52 
Chemotaxis 
hemopoietic cell growth fac- 
tors and, 52 
heparin-binding growth factors 
and, 584-85 
spermatozoa and, 727-28 
Chemotherapy 
multi-drug resistance and, 
138, 163 
Chironomus thummi 
polytene chromosome 
glycosylation and, 847 
Chloroflexus aurantiacus, 
photosynthetic reaction center 
and, 620 
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Cholesterol biosynthesis 
protein phosphatases and, 
479-81 
Choline 
yeast phospholipid biosynthe- 
sis and, 636-48, 650-59, 
662-66 
Chromatin 
glycosylation and, 845-48, 
852-53 
transcriptional regulation and, 
1069-70 
Chromosomes 
DNA replication and, 22- 
23 
P-glycoproteins and, 146 
ChvA 
P-glycoproteins and, 164 
Circular dichroism 
DNA conformations and, 429 
protein phosphatases and, 462 
Clostridium glycolicum 
protein radicals and, 269 
Clostridium difficile 
toxin A of, 320-21, 324 
Colony stimulating factors 
actions in vivo of, 53-55 
cell proliferation and, 47-50 
cell survival enhancement 
and, 46 
effects on mature cells of, 51- 
53 
genes encoding, 61-64 
interleukin-2 receptors and, 


molecular structures of, 58- 


receptors for, 64-68 
regulation of, 55-58 
synthesis of, 57-58 
Comoviruses, 538, 549, 559 
Concanavalin A 
carbohydrate-binding and, 
843-50 
Concerted mechanisms 
biotin carboxylation and, 210 
carbon acceptor carboxylation 
and, 212-14 
myoglobin oxidation and, 93- 
94 


Conformational entropy 
protein stability and, 779 
Core-type sites 
X site-specific recombination 
and, 927 
COSY 
two-dimensional NMR and, 
227-30 
Cowpea chlorotic mottle virus, 


Cowpea mosaic virus, 542, 550 
Coxsackie A9 virus, 556 
Coxsackie A21 virus, 564 
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CP! factor 
transcriptional regulation and, 
1065, 1074 
C-peptide 
protein stability and, 791 
C-protein 
protein phosphatases and, 477 
Crithidia fasiculata 
conformation of kinetoplast 
DNA from, 442-45 
Cross linking 
protein stability and, 779-81 
CTP: phosphatidate cytidylyl- 
transferase 
yeast phospholipid bio- 
synthesis and, 646-48 
CYC1 promoter 
transcriptional regulation and, 
813-15, 820-21, 1057- 
58, 1064-66 
CYC7 promoter 
transcriptional regulation and, 
813-15, 820-21, 1057-58 
Cyclic AMP 
fertilization and, 726, 728, 
738 
Cyclic AMP-dependent protein 
kinase 
protein phosphatases and, 
462, 477, 479, 485-91 
Cyclic GMP 
fertilization and, 726, 728, 
739 
Cyclin 
SV40 DNA replication and, 
687 
Cytochrome oxidase 
reduction of oxygen and, 85 
Cytochrome P45 
hydroperoxide metabolism 
and, 92-93 
Cytotoxicity 
quinones and, 102-4 


D 


Dactinomycin 
P-glycoproteins and, 138 
Dactylium dendroides 
galactose oxidase and, 283, 
413-15 
Damage of biological systems 
oxy-radicals and, 81 
Decarboxylases 
glutamate, 396 
benzoylformate, 396-97 
dihydroxyphenylalanine, 419- 
23 


histidine, 387 
DED1 promoter 
transcriptional regulation and, 
1069 
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Dehydrogenases 
glucose, 410-11 
isocitrate, 389 
methanol, 408-9 
methylamine, 409-10 
multiple isotope effects and, 
formate, 384 
glucose-6-phosphate, 393 
prephenate, 385-86 
yeast alcohol, 395-96 
quinoproteins and, 407-11 
Delta-hemolysin 
amphipathic a-helices and, 
1005 
Deoxynucleotide synthesis 
ribonucleotide reductase and, 
258-67 
Desensitization 
dephosphorylation of egg pep- 
tide receptors and, 734 
Detergents 
bacterial photosynthetic reac- 
tion center and, 615, 
621-24 
Deuterium effects 
two-dimensional NMR and, 
246-48 
biotin-dependent carboxylation 
and, 214 
multiple isotope effects and, 
381-400 
methanol dehydrogenase and, 
408-9 
Diabetes 
protein phosphatases and, 
494-95 
Diacylglycerol 
PKC activation and, 37 
Diazomethane 
biotin carboxylation in- 
termediates and, 203 
Dictyostelium 
glycosyltransferases and, 
867 
Differential hybridization 
P-glycoprotein cloning by, 
142 
Differential splicing 
amyloid A4 mRNA and, 298- 
300 
nuclear factor I and, 677 
P-glycoprotein mRNA and, 
142, 145 
protein phosphatases and, 
455 
Digital DNA recognition, 428 
Dihydrofolate reductase 
protein stability and, 780-81, 
787 


tRNA identity and, 1032 
Dihydroorotate oxidase 
multiple isotope effects and, 
390-91 


Dihydroxyphenylalanine de- 
carboxylase quinoproteins 
and, 419-23 

Dioldehydrase 

radical-dependent rearrange- 
ments and, 267-70 
Dioxin receptor 
glutathione S-transferases and, 
756 
Diphtheria toxin 
interleukin-2 receptors and, 
905-6 
Direct DNA recognition, 428 
Disproportionation reactions 
oxy-radicals and, 79-110 
Distance geometry 
two-dimensional NMR and, 
241-43 
Disulfide bonds 
protein stability and, 771-72, 
779-81 
DNA 
A-form of, 429 
bendability of, 434-42 
B-form of, 429 
facilitated wrapping of, 442- 
45 
intrinsic curvature of, 442-43 
nucleosomes and, 430-32, 
435 
See also DNA-binding pro- 
teins 
DnaA protein 
DNA unwinding and, 23, 
448-49 
DNA-binding proteins 
conformations of DNA and, 
431-34, 1069 
covalently bound 
DNA topoisomerases and, 
351-71 
X site-specific recombina- 
tion and, 913-45 
X site-specific recombination 
and 
FIS, 923, 930 
IHF, 922, 929 
Int, 916-21, 926-29 
Xis, 921-22, 929 
single-stranded 
animal virus DNA replica- 
tion and, 674, 681-82, 
696, 699-700 
transcriptional regulation and 
CCAAT-binding, 819-20 
C/EBP, 815 
FOS, 807-10, 822-25 
GAL4, 831-32, 1055-56, 
1059-63, 1068-74 
GAL80, 806, 831-32, 
1062-63 
GCN4, 807-10, 823-24, 
1056-59, 1068-74 





glucocorticoid receptor, 
814-15, 830, 1062 

HAP1, 813-15, 1057-58 

HAP2/3, 820-21, 1065, 
1074 

heat-shock factor, 829-30, 
1062-63 

JUN, 807-10, 822-25, 
1057, 1062 

NF-«B, 831-32, 892-93, 
902 


octamer-binding, 816-19 
TATA-binding, 1058-59, 
1068, 1070-73 
yeast mating type, 821-22, 
1058, 1063, 1065 
DNA gyrase 
See DNA topoisomerase 
DNA ligase 
DNA synthesis and, 14 
DNA polymerase a 
SV40 DNA replication and, 
686-88 
DNA polymerase y 
SV40 DNA replication and, 
686-88 
DNA polymerase I 
isolation of, 11-13 
editing functions of, 14-16 
DNA polymerase II 
isolation of, 16 
DNA polymerase III 
isolation of, 16 
holoenzyme isolation, 19 
DNA replication 
adenovirus 
chromosome of, 673 
elongation of, 680-82 
initiation of, 674-82 
bacterial, 11-23 
bovine papilloma virus, 
genetic analysis of, 704 
in vivo analysis of, 703 
heparin-binding growth factors 
and, 584 
herpes simplex virus, 
biochemistry of proteins in- 
volved in, 697-702 
genetics of, 694-96 
in vivo analysis of, 691 
replication origins of, 692 
sequences of proteins in- 
volved in, 696 
SV40 
elongation of, 686-89 
initiation of, 683-86 
topoisomerases and, 352-58, 
360-61, 367-69 
See also DNA polymerase 
DNA topoisomerases 
antitumor drugs as poisons of, 
351-71 
camptothecins, 364-66 
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quinoline antibiotics, 366- 
68 
DNA topoisomerase poisons 
intercalative antitumor 
drugs and, 358-61 
mammalian type I, 353-56 
mammalian type I, 356-58 
nonintercalative antitumor 
toxins and, 358-61 
regulation in tumor cells of, 
367-68 
RNA transcription and, 351- 
58 
SV40 replication and, 351-58 
DNAse I enzyme 
DNA configurations and, 431- 
32, 444-45 
hypersensitivity to transcrip- 
tion and, 515 
Dogfish lactate dehydrogenase 
hydropathy and, 1004 
Dolichol 
prokaryotic glycoprotein 
biosynthesis and, 188-92 
Dopamine 
protein phosphatases and, 
463, 482, 485-86 
Dopamine B-hydrolase 
quinoprotein oxygenases and, 
416-17 
Down’s syndrome 
amyloid proteins and, 287- 
304 


Drosophila 
homeotic genes of, 804-5, 
816, 825, 1058 
sodium channel of, 1008 
Drug resistance 
P-glycoproteins and, 137-66 


E 


EcoRI enzyme 

DNA conformations and, 445 
E-COSY 

two-dimensional NMR and, 


Effective concentrations 
protein stability and, 766 
EF hand 
calcium binding and, 952 
protein phosphatases and, 470 
EGF receptor 
PKC and, 38, 40 
E growth factor 
two-dimensional NMR and, 


Electronically excited states 
peroxyl radical disproportiona- 
tion and, 97-99, 105-7 
Electrophorus electricus 
sodium channel topography 
of, 1020 
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Electron spin resonance 
oxy-radicals and, 83 
Electrophiles 
carbon dioxide and, 208 
carboxyphosphate and, 207-8 
glutathione S-transferases and, 
745 
quinoid compounds, 101-2 
Electrostatic interactions 
protein stability and, 788-90 
ELISA, 895 
Encephalomyocarditis virus, 
564, 558 
Endocytosis 
heparin-binding growth factor 
Endopeptidases 
in-situ proteolysis of mem- 
brane proteins and, 1017- 
18 
Enhancers 
transcriptional regulation and, 
800, 815-19, 826-28, 
831 
Epipodophyllotoxins 
P-glycoproteins and, 138 
Episulfonium ions 
glutathione S-transferases and, 
750 
EPR 
lipoxygenases and, 277-79 
oxy-radicals and, 105-7 
pyruvate formate lysate and, 
272-76 
ribonucleotide reductase and, 
259, 266 
tyrosyl radicals and, 259-70 
Epstein-Barr virus 
DNA replication and, 696-97 
Erythrocytes 
protein phosphatases and, 
461 
Escherichia coli 
Lex A repressor 
transcriptional regulation 
and, 1059-61 
maltose transporter of, 1021 
methionyl aminoacyl tRNA 
synthase of, 1030 
quinoprotein dehydrogenase 
of, 410-11 
ribonucleotide reductase of, 
258-63 
toxin of, 318, 329, 335-37, 
341 
trpoperator of, 433-34 
trp repressor of, 433-34 
Tsr protein of, 1021 
Sec Y protein of, 1022 
Ethanolamine 
yeast phospholipid biosynthe- 
sis and, 636-48, 650-59, 
662-66 
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Ethidium bromide 
DNA damage and, 358-59 
Ethylacetimidate, 1013 
Eubacteria 
glycoproteins and, 175-76 
Euchromatin 
glycosylation of, 846 
Evolution 
icosahedral RNA virus struc- 
ture and, 550-53 
transcriptional regulation and, 
1073-74 


F 


FAD, 7 
Fast twitch muscle 
calcium-binding proteins and, 
956 


Fatty acid biosynthesis 
protein phosphatases and, 
479-81 
Fenton-type reactions, 81-83 
Fertilization 
acrosome reaction, 735-39 
chemotaxis and, 727-28 
egg peptide receptors and, 
728- 
gamete adhesion and, 734-37 
phosphoinositol cycle and, 
738 
resact and, 723-34 
speract and, 723-34 
Fibrils 
aggregation of amyloids and, 
287-304 
Fibroblast growth factors, 575- 
606 
See also heparin-binding 
growth factors 
Filaments 
paired helical, 291 
FIS 
X site-specific recombination 
and, 923 
binding sites of, 930 
FOS 
glycosylation and, 863 
interleukin-2 receptors and, 
902 
transcriptional regulation and, 
822-25, 807-10 
Flagellins 
biosynthesis of, 186-91 
halobacteria and, 186 
Flavin mononucleotide 
quinoproteins and, 411 
Fluorescence-activated cell sort- 
ing 
hybridoma selection and, 523 
Fluorescence energy transfer 
protein stability and, 768 
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Folic acid 
sulfa drugs and, 4 
Foot-and-mouth disease virus, 
542, 550, 565, 568 
Formate dehydrogenase 
multiple isotope effects and, 


Fourier transformation 
photosynthetic reaction center 
and, 627-30 
two-dimensional NMR and, 
228 
Forssman glycolipid, 328-29 
Fucose sulfate glycoconjugate 
(polymer) 
gamete adhesion and, 734 


G 


Galactose oxidase 
protein radicals and, 283 
GAL4 
transcriptional regulation and, 
831-32, 1055-56, 1059- 
63, 1068-74 
GAL4/GAL80 complex 
transcriptional regulation and, 
831-32, 806, 1062-63 
Galactosyltransferase 
gamete adhesion and, 735 
Gamete adhesion 
fertilization and, 734-37 
Gamma-trace 
cerebrovascular amyloid and, 
295-96 
Gangliosides 
bacterial toxin receptors and, 
318, 341 
GCN4 protein 
transcriptional regulation and, 
807-10, 823-24, 1056- 
59, 1068-74 
G4 DNA 
DNA replication and, 19 
Gene conversion, 509-28 
immunoglobulin genes and 
avian, 512-15 
germline, 517-22 
mammalian, 515-27 
antibody diversity and, 
515-16 
minigene hypothesis and, 
517-22 
somatic, 522-27 
Genetics 
bovine papilloma virus DNA 
replication and, 704-9 
herpes simplex virus DNA 
replication and, 694-96 
protein stability and, 770-71, 
774-77 
yeast phospholipid biosynthe- 
sis and, 649-59 


Gene transfection 
P-glycoproteins and, 145-48 
Gerardia savaglia 
glycosylation and, 861 
Germline antibody diversity 
constant regions and, 520-22 
gene conversion and, 515, 
517-22 
variable regions and, 519-20 
Gilbert’s disease, 3 
Globin gene family 
gene conversion and, 511 
protein stability and, 774 
transcription and, 678 
Glucagon 
protein phosphatases and, 484 
Glucocorticoid 
interleukin-2 receptors and, 
897, 900 
transcriptional regulation and, 
814-15, 830 
Glucocorticoid receptor 
transcriptional regulation and, 
814-15, 830, 1062 
Glucose-6-phosphate de- 
hydrogenase 
multiple isotope effects and, 
393 
Glucose receptor 
topography of, 1006, 1008, 
1017 
Glutamate decarboxylase 
multiple isotope effects and, 
396 


Glutathione 
antioxidant defenses and, 88 
myoglobin reduction and, 95 
nucleophilic additions of, 
101-2 
See also glutathione S- 
transferases 
Glutathione S-transferases 
catalytic mechanism of, 746 
detoxification and, 747 
electrophilic substrates of, 
745-745 
gene families of, 751-55 
regulation of expression of, 
755-60 
subunits of, 744 
Glycine 
protein stability and, 775 
Glycogenin 
glycolysis and, 857 
Glycogen metabolism 
protein phosphatases and, 
457-58, 473-75, 491-94 
glycogen phosphorylase and, 
473- 
glycogen synthase and, 473- 
75, 489 
glycogen synthase kinase-3 
and, 460 





glycogen synthase phospha- 
tase and, 471 
Glycolipids 
bacterial binding to, 328-29 
assays for, 316-17 
cell-surface glycosphingoli- 
pids, 311-21 
inhibition of, 335-45 
nonterminal saccharides 
and, 321-28 
terminal saccharides and, 
317-21 
Glycolysis 
protein phosphatases and, 
479-81 
Glycopeptides 
bacterial binding and, 336-39 
Glycoproteins 
biosynthesis of prokaryotic, 
186-92 
gamete adhesion and, 735 
general prokaryotic, 175 
halobacteial cell-surface, 175- 
85 
Glycosaminoglycan 
biosynthesis of, 187 
halobacteria and, 177-78 
Glycosidases, 866-67 
Glycosylation 
nuclear and cytoplasmic, 841- 
70 
binding studies and, 843-49 
biochemistry of, 849-63 
saccharide-binding proteins 
in, 863-69 
P-glycoprotein modifications 
and, 154 
prokaryotes and, 175, 186-92 
Golgi apparatus 
PKC subspecies and, 36 
Granulocyte colony stimulating 
factors, 45-71 
See also colony stimulating 
factors 
GRM protein 
transcriptional regulation and, 
1066-67 
Growth factors 
hemopoietic, 45-71 
heparin-binding 575-600 
Guanylate cyclase 
receptor-linked, 729-34 


H 


Haber-Weiss reaction 
oxy-radicals and, 83 

Halobacterium halobium 
flagellins of, 186-92 
glycoproteins of, 173-92 

Halobacterium salinarium 
bilateral proteolysis and, 1018 


cell-surface glycoprotein of, 
175 


Halobacterium volcanii 
cell-surface glycoprotein of, 
184-86 
HAP1 
transcriptional regulation and, 
813-15, 1037-58, 1062- 


64 
HAP2/3 
transcriptional regulation and, 
820-21, 1065, 1074 
H*-ATPase, 111-30 
See also ATP synthase, 434 
Headpiece 
DNA conformations and, 431 
Heat capacity 
protein stability and, 769-70 
Heat-shock transcription factor, 
829-30, 1062-63 
Helicases 
DNA replication and, 18-22 
E. coli, 18-22 
herpes simplex virus, 701 
SV40, 684-85, 688 
a-Helices 
amphipathic, 1005-6 
dipoles and protein stability 
and, 767, 791-93 
hydrophobic, 608-10, 621-30 
interleukin-2 receptors and, 
887 
membrane-spanning, 1003-5 
stabilization of, 790-93 
two-dimensional NMR and, 
233-35 
Helix caps 
protein stability and, 767 
Helix-loop-helix motif 
calcium-binding proteins and 
helix packing, 984-86 
helix regularity, 980-84 
Helix-turn-helix 
transcriptional regulation and, 
801-5 
Hemagglutinin, 537, 563-64 
Hemicentrotus pulcherrimus 
fertilization and, 723 
Hemoglobin 
oxy-radicals and, 82 
Hemophilus influenzae 
glycolipid binding and, 326 
Hemopoietic growth factors, 45- 
71 


actions in vivo of, 53-55 

cell differentiation and, 50-51 

cell proliferation and, 47-50 

cell survival enhancement 
and, 46 

effect on mature cells of, 51- 
53 

genes encoding, 61-64 

receptors for, 64-68 


SUBJECT INDEX 


1145 


regulation of, 55-58 
signal transduction and, 68-69 
synthesis of, 57-58 
Heparin 
See heparin-binding growth 
factors 
Heparin-binding growth factors 
biological properties of, 584- 
87 
receptors of, 588-92 
structure-function relationships 
of, 582-96 
structures of, 580-83 
Hepatic metabolism 
protein phosphatases and, 
479-81, 491-94 
Hepatitis B virus, 550 
Herpes simplex virus 
DNA replication of, 689-701 
Heterolytic scission 
myoglobin oxidation and, 93, 
229-30 
High-density lipoproteins 
amyloids and, 289 
High-mobility group glycopro- 
teins, 851 
him proteins 
X site-specific recombination 
and, 923 
HIS3 gene 
transcriptional regulation and, 
1056, 1064, 1068, 1071 
Histidine decarboxylase 
multiple isotope effects and, 
387 
Histones 
DNA binding by, 435-42 
gene conversion and, 511 
protein phosphatases and, 497 
transcriptional regulation and, 
1069 
Hly A 
P-glycoproteins and, 153 
Hly B 
P-glycoproteins and, 153 
Hyphomicrobium X 
quinoprotein dehydrogenases 
and, 409 
Hodgkin’s disease 
interleukin-2 receptors and, 
894, 900 
HOHAHA 
two-dimensional NMR and, 
229-30 
Holliday junctions 
X site-specific recombination 
and, 914-45 
Homeotic genes 
helix-turn-helix transcriptional 
regulatory proteins and, 
804-5, 816, 825, 1058 
Homolytic scission 
myoglobin oxidation and, 93 
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Homonuclear Hartman-Hahn 
two-dimensional NMR and, 
229-30 
Homopolymeric tracts 
DNA conformations and, 430- 
31, 440, 442-47 
Hormone receptors 
transcriptional regulation and, 


Human immunodeficiency virus, 
537 
Human rhinovirus, 538, 553, 
558, 564, 568 
Human T-cell lymphotropic 
virus 
interleukin-2 receptors and, 
877, 892, 894-95, 902 
Hybridomas 
gene conversions and, 515, 
522-23 
Hydratases 
nitril, 419 
Hydrogen bonding 
protein stability and, 784-86 
two-dimensional NMR and, 


Hydrogen peroxide 
oxy-radicals and, 79-107 
Hydropathy, 1004 
Hydroperoxides 
metabolism and, 90-99 
Hydrophilic connector loops 
membrane proteins, 1006-7 
Hydrophobic a-helices 
photosynthetic reaction center 
and, 608-10, 621-30 
Hydrophobic labels 
membrane proteins, 1015-17 
Hydrophobicity 
protein stability and, 781-84 
3-Hydroxy-3-methylglutary! 
coenzyme A reductase 
topography of, 1008 
Hydroxymethylglutaryl CoA re- 
ductase 
protein phosphatases and, 
479-81 
N-Hydroxy sulfosuccinimide, 
1014 


ICP8 
herpes simplex virus DNA 
replication and, 696 
Icosahedral RNA viruses 
assembly of, 560-61 
evolution of, 550-53 
neutralization of, 564-69 
neutralizing immunogenic 
sites of, 564-65 
processing of, 550-53 
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protein-RNA interactions of, 
547-50 

quaternary structure of, 537- 
44 


receptor recognition of, 561- 


structure of 

alfalfa mosaic, 540, 548 

beanpod mottle, 542, 558 

black beetle, 548, 553, 564 

brome mosaic, 540 

comoviruses, 538, 549, 559 

cowpea chlorotic mottle, 
548 

cowpea mosaic, 542, 550 

coxsackie A9, 556 

coxsackie A21, 564 

encephalomyocarditis, 564, 
558 

foot-and-mouth disease, 
542, 550, 565, 568 

hepatitis B, 550 

human immunodeficiency, 
537 

human rhinovirus, 538, 
553, 558, 564, 568 

influenza, 563-64 

mengo, 542, 550-53, 558, 
565 

nepovirus, 542 

Nudaurelia capensis B, 
543-44 

parvovirus, 544 

poliovirus, 542, 557-58, 
564-65 

polyoma, 542-43, 560-61 

reovirus, 544, 561 

retroviruses, 537, 559 

rhinoviruses, 542, 564, 566 

rotaviruses, 544 

satellite tobacco necrosis, 


southern bean mosaic, 540, 
544, 548, 553, 560 
tobacco mosaic, 534, 548 
tomato bushy stunt, 534, 
538, 548, 560-61 
turnip crinkle, 540, 560 
turnip yellow mosaic, 538, 
550 
togaviruses 
semliki forest, 537, 544 
sindbis, 537, 544 
tymoviruses, 550 
IHF 
X site-specific recombination 
and, 992 
binding sites and, 929 
IL-2 
See interleukin-2 
IL-2-PE40 
interleukin-2 receptors and, 
904 


Immunoglobulin genes 
gene conversion and avian 
variable genes, 512-15 
mammalian genes, 515-27 
transcriptional regulation and, 
816-17, 831 
Indirect readout, 428 
Influenza virus 
glycolipid receptors and, 317, 
330 


structure of, 563-64 
Infrared spectroscopy 
singlet oxygen detection and, 
84-85 
Inhibitor-1 
protein phosphatases and, 
454, 461-65, 482 
Inhibitor-2 
protein phosphatases and, 
454, 460-65 
Inositol 
yeast phospholipid biosynthe- 
sis and, 642-48, 658, 
662-66 
Inositol phosphates 
fertilization and, 738 
interleukin-2 receptors and, 


In situ proteolysis 
membrane proteins, 1017- 
19 


Insulin 
protein phosphatases and, 
489, 494-95 
Insulinoma amyloid proteins, 
89 


Intasomes 
X site-specific recombination 
and, 914-15 
Integrase 
X site-specific recombination 
and, 914-45 
Interleukin-1 
interleukin-2 receptors and, 


Interleukin-2 
interleukin-2 receptors and, 
875-907 
See also interleukin-2 receptor 
Interleukin-2 receptor 
disorders involving, 899-907 
distribution of, 893-96 
expression of, 888-93 
functions of, 896-99 
subunits of, 881-88 
Interleukin-5 
cell proliferation and, 47-50 
cell survival enhancement 
and, 46 
effects on mature cells of, 52 
regulation of, 55-58 
Interleukin-6 
cell proliferation and, 47-50 





interleukin-2 receptors and, 
888 
myelomas and, 71 
receptors of, 67 
regulation of, 55-58 
Intermediate trapping 
biotin-dependent carboxylation 
and, 203 
Interspacial distances 
two-dimensional NMR and, 
225-26 
Intestinal calcium binding pro- 
tein 
function of, 956 
structure of, 957-994 
Intrinsic isotope effects, 379 
I-1-P synthase 
yeast phospholipid biosynthe- 
sis and, 644-48, 651, 
656-57, 660-62 
Iron-centered cofactors 
bacterial photosynthetic reac- 
tion center and, 608-11, 
613-15 
ribonucleotide reductase and, 
259-60 
Isethionylacetimidate, 1013 
Isocitrate dehydrogenase 
multiple isotope effects and, 
389 
Isoprenaline 
protein phosphatases and, 477 
Isoproterenol 
protein phosphatases and, 
483-84 
Isoreceptors 
glycolipid-binding bacteria 
and, 321 
Isotope-edited experiments 
two-dimensional NMR and, 
248 
Isotope effects 
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adenosylcc P 
rearrangements and, 268 
deuterated solvents and, 394- 


alcohol dehydrogenase and, 
395-96 
AMP nucleosidase, 384 
benzoylformate de- 
carboxylase and, 396- 
97 
glutamate decarboxylase 
and, 396 
irreversible reactions and, 
383-92 
formate dehydrogenase, 
384 
prephenate dehydrogenase, 
385-86 
theory of, 395-98 
intrinsic, 379 
methanol dehydrogenase, 408 


multiple isotope effects and, 
377-400 
geometric mean and, 382 
method of, 381-82 
numerical solutions for, 
382 
pyruvate carboxylation and, 
214 
reversible reactions and, 
glucose-6-phosphate de- 
hydrogenase and, 393 
transcarboxylase and, 393 
proline racemase and, 394 
ribonucleotide reductase and, 
267 
stepwise reactions and, 386- 
92 


J 


J coupling 
measurement of, 235-37 
origin of, 225 
Jelly coat 
fertilization and, 734-35 
Jigsaw-puzzle hypothesis, 825- 
28 


JUN 
glycosylation and, 863 
transcriptional regulation and, 
822-25, 807-10, 1057, 
1062 


K 


Kanamycin nucleotidyl trans- 
ferase 
protein stability and, 773, 783 
Karplus equation 
two-dimensional NMR and, 
235-36 
Kinetic isotope effects 
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adensc ylec v 
rearrangements and, 268 

multiple isotope effects and, 
377-400 

pyruvate carboxylation and, 
214 


ribonucleotide reductase and, 


Klureromyces lactis 
transcriptional regulation and, 
1056 


L 


LAC9 
transcriptional regulation and, 
1056 
Lacerta vivipara 
nuclear glycosylation and, 
846, 865 
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a-Lactalbumin 
calcium-binding proteins and, 
954 
Lactobacillus 
glycolipid-binding bacteria 
and, 324-25 
Lactobacillus leichmannii 
ribonucleotide reductase of, 
258, 263-67 
Lactosylceramide 
glycolipid-binding bacteria 
and, 324-35 
Large granular lymphocytes 
interleukin-2 receptors and, 
889, 895 
Lead-mediated tRNA cleavage, 
1033 
Lectins 
cytoplasmic binding sites of, 
848-49 
endogenous, 863-66 
interleukin-2 receptors and, 
894 


nuclear binding sites of, 843- 
48 
Leishmania brazilienis 
glycosylation and, 848 
kinetoplastid DNA con- 
formations from, 444 
Leucine zipper 
transcriptional regulation and, 
807-10, 824, 1057 
Leukemia 
hemopoietic growth factors 
and, 69-71 
interleukin-2 receptors and 
adult T-cell, 901 
Lewis phenotypes 
glycolipid-binding bacteria 
and, 
Lex A repressor 
transcriptional regulation and, 
1059-61, 1072 
Limulus pictus 
fertilization and, 724, 727 
Limulus polyphemus 
fertilization and, 722 
Lipoate 
biotin-dependent reactions 
and, 198 
Liver malic enzyme, 6 
Lod scores 
Alzheimer’s disease and, 


B-Lyase 
glutathione S-transferases and, 
747-51 
Lymphocytes 
interleukin-2 receptors and, 
875-907 
large granular, 889, 895 
Lysidine 
tRNA identity and, 1046 
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Lysosomes 
P-glycoproteins and, 160 

Lysozyme 
protein stability and, 772, 
778-81, 783, 785-93 


M 


M13 bacteriophage 
DNA replication and, 18 
Macrophage colony stimulating 
factors, 45-71 
See also colony stimulating 
factors 
Magnesium 
DNA conformations and, 445 
protein phosphatases and, 455 
Magnetization exchange rates 
two-dimensional NMR and, 
225-26, 239-40 
Major groove 
homopolymeric tracts and, 
429-30 
nucleosome positioning and, 
436-42 
Major histocompatibility locus 
gene conversion and, 511 
Malate synthase 
multiple isotope effects and, 
390-91 
Maltose transport protein 
topography of, 1021 
Malic enzyme 
multiple isotope effects and, 
388 
Manganese 
oxidation by tyrosyl radicals 
of, 270-71 
protein phosphatases and, 461 
protein radical-mediated 
catalysis and, 269-70 
a-Mannosidase 
glycosidases and, 866-67 
MAT locus proteins 
transcriptional regulation and, 
821-22, 1058, 1063, 
1065 
Melletin 
amphipathic a-helices and, 
1005 
Membrane potential 
ATP synthase and, 111, 129- 
30 
P-glycoproteins and, 161-65 
spermatozoa and, 728, 737-39 
Membrane proteins 
bacterial photosynthetic reac- 
tion center and, 607-31 
topography of, 999-1023 
classes of, 1002-3 
domains in, 1003-9 
experimental approaches in, 
1009-22 
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See also receptors 
Mengo viruses, 542, 550-53, 
558, 565 
Menthanothermus fervidas 
glycoprotein biosynthesis by, 
191-92 
Metallothionein-2a 
two-dimensional NMR and, 
244 
Methylation 
PKC subspecies and, 31-32 
prokaryotic glycoprotein 
biosynthesis and, 188-92 
sperm-stimulating peptides 
and, 723 
yeast phospholipid biosynthe- 
sis and, 645-47, 652, 
666 
Methylbacterium organophilum 
quinoprotein dehydrogenases 
and, 409 
Methyl groups 
two-dimensional NMR and, 
237-38 
Methylene groups 
two-dimensional NMR and, 
237-38 
a-Methyl-L-DOPA 
quinoprotein mechanisms and, 
420 
Minigene hypothesis 
gene conversion and, 517- 
22 
Minor groove 
homopolymeric tracts and, 
429-30 
nucleosome positioning and, 
436-42 
proteins binding to, 432-34 
Mitoantrone 
intercalative antitumor drugs 
and, 360 
Mitochondria 
amine oxidases and, 289-93 
ATP synthase subunits and, 
114 
oxy-radicals and, 85 
Monotopic proteins 
membrane proteins, 1002-3 
Mot B protein 
topography of, 1021 
mRNA splicing 
amyloid A4 mRNA and, 298- 
300 
hemopoietic growth factors 
and, 58-60, 63-64 
nuclear factor I and, 677 
P-glycoprotein mRNA and, 
142, 145 
protein phosphatases and, 455 
Mucins 
cell-surface glycoproteins and, 
311 


Multiple isotope effects 
enzyme-catalyzed reactions 
and, 377-400 
See also isotope effects 
Multidrug resistance 
DNA topoisomerases and, 
371 
P-glycoprotein mediation of, 
See also P-glycoproteins 
Multiple-quantum transitions 
two-dimensional NMR and, 
229-30 
Muscle contractility 
parvalbumin and, 956 
protein phosphatases and, 
475-78 
troponin C and, 955 
Mutational effects on protein 
stability 
See protein stability 
MYC 
transcriptional regulation and, 
807-10 
Myoglobin 
hydroperoxide metabolism 
and, 93 
protein stability and, 789 
Myosin 
parvalbumin and, 956 
protein phosphatases and, 
458-59, 471, 475-78, 
482 
troponin C and, 955 
Myristylation 
protein phosphatases and, 470 


N 


NAD 
hydrolysis of, 6 
Nalidixic acid 
DNA topoisomerase poisons 
and, 366-68, 371 
Natural killer cells 
interleukin-2 receptors and, 
890, 895, 897 
Neisseria gonorrheae 
glycolipid binding and, 324, 
326, 329-30, 335 
Nepovirus, 542 
Neuraminidase, 537 
Neurones 
herpes virus DNA replication 
and, 690-701 
protein phosphatases and, 
470, 482, 485-86 
Neuritic plaque 
Alzheimer’s disease and, 288 
Neutrophils 
microbicidal enhancement by 
hemopoietic growth fac- 
tors and, 52 





NF-Al 
transcriptional regulation and, 
817 
NF-A2 
transcriptional regulation and, 
817 
NF-«B 
transcriptional regulation and, 
831, 892, 902 
Nick translation, 16 
NicRP, 6-7 
NMR 
accuracy of, 239-40 
amine oxidases and, 413 
biotin carboxylation and, 209 
glycolipids and, 340 
isotope effects and, 246-50 
J coupling and, 235-37 
large proteins and, 244-46 
methyl and methylene assign- 
ments and, 237-39 
protein stability and, 768-69, 
777-79, 785 
protein structure and, 223-52 
ribonucleotide reductase and, 
261 
structure quality of, 243-44 
tertiary structure and, 240-43 
three-dimensional, 250 
tRNA identity and, 1040 
yeast phospholipid biosynthe- 
tic enzymes and, 642 
NOE 
distance determination and, 
239-40 
magnetization exchange and, 
225-26, 239-40 
tertiary structure and, 240-43 
NOESY 
NOE and, 226 
through-space correlations 
and, 230-35 
Nonreciprocal recombination 
gene conversion and, 510- 
11 
Noradrenaline 
dopamine conversion to, 416 
Nuclear factor I 
adenovirus DNA replication 
and, 676-82 
Nuclear factor II 
adenovirus DNA replication 
and, 682 
Nuclear factor III 
adenovirus DNA replication 
and, 676-82 
Nuclear magnetization 
two-dimensional NMR and, 
225-26, 239-40 
Nuclear matrix 
glycosylation and, 845-48 
Nuclear overhauser effects, 226 
See also NOE 


Nuclear pores 
glycoproteins and, 845-48, 
859-60 
Nucleophiles 
biotin-dependent carboxylation 
and, 209-11 
quinoid compounds and, 101 
Nucleoplasmin 
glycosylation and, 860-61 
Nucleoside triphosphates 
biosynthetic role of, 7-8 
Nucleotide biosynthesis, 8-10 
Nucleotide modification 
tRNA identity and, 1046 
Nucleotide pyrophosphatase, 7 
Nucleosomes 
DNA binding by, 434-42 
DNA flexibility and, 430-32 
facilitated wrapping of DNA 
and, 443 
transcriptional regulation and, 
1069-70 
Nucleus 
glycosylation and, 841-70 
Nudaurelia capensis B, 543-44 


oO 


OBP100 
transcriptional regulation and, 
815-17 
Octamer-binding proteins 
transcriptional regulation and, 
816-19 
Okadaic acid 
protein phosphatases and, 480 
Oligosaccharides 
halobacteria and, 173-92 
prokaryotic biosynthesis of, 
186-92 
Oncogenesis 
glutathione S-transferases and, 
758 
hemopoietic growth factors 
and, 64-71 
heparin-binding growth factors 
and, 585, 597-600 
tyrosine kinases and, 64-71 
See also FOS, JUN, MYC 
Organellar genomes 
ATP synthase and, 114 
oriC 
cell-free initiation of DNA 
replication and, 22-23 
Orotic acid 
UMP synthesis and, 8-10 
Orthopyxis 
fertilization and, 722 
Ovarian growth factor, 577 
Oxidases 
dihydroorate, 389-90 
galactose amine, 283, 411-15 
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oxygen toxicity and, 
cytochrome oxidase, 85-86 
quinoproteins and, 411-15 
amine oxidases and, 411-15 
Oxygen 
chemistry of, 80-85 
See also oxygen toxicity 
Oxygen toxicity 
antioxidant defenses and, 86- 
90 
glutathione S-transferases and, 
745-46 
metabolism of hydroper- 
oxidases, 90-99 
molecular oxygen and, 80 
oxidative processes and, 105- 


quinoid compounds and, 100- 
5 


singlet molecular oxygen and, 
84-85 

superoxide formation and, 80- 
83 


P 


P-170, 137-66 

See also P-glycoproteins 
PABA 

sulfa drugs and, 4 
PAD gene 

Alzheimer’s disease and, 301- 


Zz 
Paired helical filaments, 291-93 
Pancreatic trypsin inhibitor 
two-dimensional NMR and, 
225 
Paramagnetic centers 
oxygen/transition metal ex- 
change coupling and, 80- 
82 


Partially rate-determining steps, 
380 
Parvalbumin 
function of, 956 
structure of, 957-94 
Parvovirus, 544 
Pathogenesis 
microbial attatchment to gly- 
colipids and, 309-45 
PE-COSY, 237 
Peptidases 
glycoprotein processing and, 
183 


Peptidyl-a-amidating monooxy- 
genase 
quinoproteins and, 417 
Peroxidases 
singlet oxygen production 
and, 91-92 
Peroxy radicals 
formation of, 83 
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glutathione S-transferases and, 
745-46 
lipoxygenases and, 270 
metabolism of, 91-99 
P-glycoprotein, 137-66 
binding agents of, 156-62 
chromosomal alterations and, 
150-51 
cloning of, 140-45 
DNA topoisomerase poisons 
and, 371 
expression in bacteria of, 
163-64 
expression in eukaryotes of, 
162- 
function in MDR cells of, 
152-56 
gene transfection and, 145-48 
modifications of, 153-56 
pH 
protein stability and, 789-90 
Phage 
See bacteriophage 
Phenylhydrazine 
pyrrolo-quinoline quinone 
adducts and, 406-7, 410-12 
PHO 5 


transcriptional regulation and, ~ 


Phorbol esters 
PKC activation and, 38-40, 


regulation of interleukin-2 re- 
ceptors and, 889, 892, 
894-95 
Phosphatases 
phospholamban and, 477 
physiological roles of 
glycogen metabolism and 
457-58, 473-75, 491- 
94 
hepatic metabolism and, 
479-81, 491-94 
latent, 472 
muscle contraction and, 
458, 475-78 
oocyte maturation and, 479 
regulation of 
hepatic type 1, 491-94 
inhibitor-1, 461-65 
inhibitor-2, 460-65 
type 1, 483-89 
type 2, 489-91 
type 2A, 496-98 
type 2B, 481-83 
type 2C, 498-99 
ribosomal protein S6 and, 472 
structures of 
inhibitor-1, 460 
inhibitor-2, 460 
type 1, 455-61 
type 2A, 465-69 
type 2B, 469-71 
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type 2C, 471 
type T, 472 
Phosphatidate phosphatase 
yeast phospholipid biosynthe- 
sis and, 646-47 
6-Phosphofructo-1-kinase, 479- 
480 
6-Phosphofructo-2-kinase/ 
fructose 2,6 bisphosphatase, 
479-80 
6-Phosphogluconate dehydro- 
genase 
multiple isotope effects and, 
389 
Phosphoinostitol cycle 
fertilization and, 738 
interleukin-2 receptors and, 


Phospholamban phosphatase, 
477 

Phospholipid biosynthesis 

Saccharomyces cerevisiae 
enzymes in, 637-45 
genetics of, 649-59 
molecular biology of, 659- 
67 


N-methyltransferases and, 
645-47, 652, 666 
pathways in, 636 
regulation of, 645-49 
Phospholipids 
See phospholipid biosynthesis 
Phosphorylase, 473-75, 487 
Phosphorylase kinase, 454, 473- 
75, 486-87 
Phosphorylation 
hemopoietic growth factors 
and, 68-71 
phosphatases 
See phosphatases 
P-glycoprotein modifications 
and, 154-56 
PKC subspecies and, 31-42 
yeast phospholipid biosynthe- 
sis and, 649 
Photoemission 
triplet carbonyl compounds 
and, 99 
Photolabels 
membrane proteins, 1014-16 
nonlipid, 1015-16 
Photosynthetic reaction center 
crystal morphology of, 621 
exposed residues and, 624-30 
membrane position and, 621- 
24 
surface area and volume of, 
615-19 
structures of, 
cofactors, 613-15 
protein, 612-13 
tertiary structure stabilization 
of, 619-20 


Phytohemagglutinin, 847, 879, 
889, 897 
PI synthase 
yeast phospholipid biosynthe- 
sis and, 642-48, 661 
Plasmid maintenence sequences 
bovine papilloma virus DNA 
replication and, 704-6 
Plasmodium faciparum 
P-glycoproteins and, 164 
Podophyllotoxins 
nonintercalative antitumor 
drugs and, 361-63 
Poliovirus, 542, 557-58, 564-65 
Polyamines 
icosahedral RNA viruses and, 
548-49 
protein phosphatases and, 
497- 
Polymorphisms 
mammalian antibody diversity 
and, 515, 521 
Polyadenylation 
P-glycoproteins and, 141 
Polynucleotide phosphorylase, 
12 


Polyoma virus, 542-43, 560- 
61 


Polytopic proteins 
membrane proteins, 1003 
Porin 
transmembrane B-strands and, 
1007 
Positional isotope exchange 
biotin-dependent reactions 
and, 202 
Potato carboxypeptidase in- 
hibitor 
two-dimensional NMR and, 
243 
PPRI 
transcriptional regulation and, 
1056 
Prephenate dehydrogenase 
multiple isotope effects and, 
385-86 
Primase 
E. coli 
DNA replication and, 19 
herpes simplex virus replica- 
tion and, 701 
Primosomes, 18-22 
Progesterone 
oocyte maturation and, 479 
Prokaryotes 
glycoproteins and, 173-92 
Proliferating cell nuclear antigen 
SV40 DNA replication and, 
687 
Proline isomerization 
multiple isotope effects and, 


protein stability and, 768 





Proline racimase 
multiple isotope effects and, 
394 


Promoters 
DNA conformations of, 442- 
43, 448 
transcriptional regulation and, 
800, 819-20, 1052-54, 
1058-59, 1068, 1070-73 
Propeller twist 
DNA conformations and, 429- 
30, 443, 447 
Propionibacterium freudenreichii 
glycolipid binding and, 329- 
32 


Propionibacterium granulosum 
glycolipid binding and, 324, 
329-32 
Propionyl-CoA carboxylase 
substrates for, 200 
Prostaglandin-endoperoxide syn- 
thase 
hydroperoxide metabolism 
and, 92 
Prostaglandin H synthase 
protein radicals and, 274 
Protease inhibitor IIA 
two-dimensional NMR and, 
244 
Protease-resistant protein, 289- 


B-Protein, 287-304 
See also amyloid A4 protein 
Protein AL 
Alzheimer’s disease and, 
289 
Protein-DNA complexes 
See DNA-binding proteins 
Protein folding 
bacterial photosynthetic reac- 
tion center and, 607- 
31 
protein stability and, 765- 
94 


Protein kinase A, 155 
Protein kinase C, 31-42 
differential regional expres- 
sion of, 35-36 
enzymological properties of, 
37-38 
hemopoietic growth factors 
and, 57,69 
heparin-binding growth factors 
and, 585 
limited proteolysis by calpain 
and, 38-39 
molecular heterogeneity of, 
32-35 
negative feedback and, 40 
P-glycoproteins and, 155 
Protein kinase M, 38-39 
Protein phosphatases 
See phosphatases 
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Protein radicals 
adenosylc balamin-d P di 

rearrangement reactions 
and, 267-70 

galactose oxidase and, 283 

lipoxygenases and, 277-80 

mitochondrial amine oxidases 
and, 281-82 

photosystem II and, 270-71 

prostaglandin H synthase and, 
274-77 





Protein stability 
amino acid substitutions and, 
770-74 
conformational entropy and, 
79 


cooperativity and, 777 

electrostatics and, 788-90 

genetic studies on, 774-77 

helix stabilization and, 790 

hydrogen bonds and, 784-86 

hydrophobic effects and, 781- 
84 


Protein structure 
bacterial photosynthetic reac- 
tion center and, 607-31 
two-dimensional NMR and, 
223-52 
pyruvate formate lysate and, 
271-74 
ribonucleotide reductase and, 
259-67 
stability and, 765-94 
See also protein stability 
Protein synthesis 
protein phosphatases and, 478 
Proteoglycans, 311 
cytoplasmic, 856-57 
nuclear, 851-56 
Proteolytic processing 
heparin-binding growth factors 
and, 583 
icosahedral RNA viruses and, 
553-60 
Proton gradient 
ATP synthase and, 129-30 
PRPP 
experimental detection of, 9 
PRTF 
transcriptional regulation and, 
821-22, 1065, 1067 
di aerugi' 
glycolipid binding and, 326, 
a 


Pp 
fr 





PS synthase 
yeast phospholipid biosynthe- 
sis and, 646-51, 659-66 
Pseudogenes 
immunoglobulin gene conver- 
sion and, 512 
Pulse-field gel electrophoresis 
P-glycoprotein gene cloning 
and, 142, 150 
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Purkinje cells 
PKC and, 36 
Pyramidal neurons 
neurofibrillary tangles and, 
290 
Pyridoxal phosphate 
membrane labelling and, 1013 
quinoproteins and, 407, 419- 
23 
Pyrophosphate 
production of, 6 
Pyrrolo-quinoline quinone 
decarboxylases and, 419-23 
dehydrogenases and, 407-11 
discovery of, 405-7 
hydratases and, 419-23 
oxidases and, 411-15 
oxygenases and, 415-19 
phenylhydrazine adducts and, 
406-7 
Pyruvate carboxylase 
biotin and, 197 
Pyruvate dehydrogenase 
lipoic acid attachment to, 197 
See also bovine pancreatic 
trypsin inhibitor 
Pyruvate formate lysate 
protein radical-mediated 
catalysis and, 271-74 
Pyruvate kinase 
protein phosphatases and, 479 


Q 


Quinolone 
bacterial DNA topoisomerase 
I poisons and, 366-68 
Quinones 
bacterial photosynthetic reac- 
tion center and, 608-11, 
613-15 
cytotoxicity of, 102-4 
electron transfer to, 100-1 
nucleophilic addition reactions 
and, 101-2 
oxy-radicals and, 82 
superoxide dismutase and, 
104-5 
thioether reduction of myoglo- 
bin and, 95-97 
Quinoproteins 
decarboxylases and, 419-23 
dehydrogenases and, 407-11 
discovery of, 405-7 
hydratases and, 419-23 
oxidases and, 411-15 
oxygenases and, 415-19 


R 


Rachmandron plots 
two-dimensional NMR and, 
233 
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Radianthus paumotensis 

two-dimensional NMR from, 

244 
Radicals 

carbon-centered, 83-84 

defenses against, 86-90 

disproportionation of peroxy 
radicals, 97-100 

DNA conformations and, 429 

formation of peroxyl, 83-84 

glutathione S-transferases and, 
745-46 

hydroperoxide metabolism 
and, 90-100 

oxygen toxicity and, 79-107 

quinoid compounds and, 100- 
5, 412-13 

quinoprotein oxidases and, 
412-13 

ribonucleotide, 260-63 

thiyl, 268-70 

tissue injury and, 105-7 

tyrosyl, 259-63, 270-71, 274- 
77 


Radioiodination 
membrane labelling and, 1013 
Random coil conformations 
protein stability and, 768-70 
Rate-determining steps 
isotope effects and, 379-80 
Raus sarcoma virus 
protein phosphatases and, 496 
Rec A protein 
X site-specific recombination 
and, 945 
Receptor-mediated endocytosis 
heparin-binding growth factors 
and, 590 
interleukin-2 receptors and, 
896 


Receptors 
egg peptide, 728-34 
glutathione S-transferases and, 
757 
hemopoietic growth factor, 
64-68 
heparin-binding growth factor, 
588-92 
interleukin-2, 875-907 
Reciprocal recombination, 510- 
11 
Recombination 
herpes simplex virus DNA 
replication and, 691-92 
X site-specific, 
att structure in, 925 
binding sites, 926-31 
cooperative interactions in, 
931-36 
directionality and regula- 
tion, 941 
proteins involved in 
FIS, 923, 930 
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IHF, 922, 929 
Int, 916-21, 926-29 
Xis, 921-22, 929 
synapsis and strand ex- 
change in, 936-41 
nonreciprocal, 
gene conversion and, 509- 


reciprocal, 510-11 
Redox cycling 
quinones and, 81-82, 100-4 
Reduction 
oxygen and, 80-81 
Relative roll 
DNA conformations and, 446 
Reovirus, 544, 561 
Replication 
See DNA replication 
Replication protein A, 685 
Replication protein C, 685 
Replisomes, 18-22 
Repressors 
of trp operon, 433-34, 446 
of A bacteriophage 
amino acid substitutions, 


Cro, 441-42 
C,, 433-34 
of lac operon, 434 
of Lex A, 1059-61 
of 434 operator complex, 
438-43 
protein stability and, 774-76, 
781 
Resact peptide 
fertilization and, 723-34 
Resolvase-integrase family 
X site-specific recombination 
and, 915-16 
Resonance frequencies 
electron density and, 225 
Restrained molecular dynamics, 
241-43 
Restriction enzymes 
DNA conformations and, 
445 
Retroviruses 
P-glycoprotein transfection 
and, 146 
structure of, 537, 559 
Rhodobacter sphaeroides 
photosynthetic reaction center 
of, 607-31 
Rhodobacter capsulatus 
photosynthetic reaction center 
of, 610-31 
Rhodobacter rubrum 
photosynthetic reaction center 
of, 610-31 
Rhodopseudomonas viridis 
photosynthetic reaction center 
of, 607-31 
Rhinoviruses, 542, 564, 566 


Ribonuclease A 
protein stability and, 779-80 
Ribonuclease S 
protein stability and, 789 
Ribulose bisphosphate carboxy- 
lase 
multiple isotope effects and, 


Ribonucleotide reductases 
adensosylcobalamin- 
dependent, 263-67 
E. coli and, 259-63 
mechanism of, 260-63 
Lactobacillus leichmannii and, 
258, 263-67 
Ribonucleotides 
ribonucleotide reductase and, 
259-67 
Ribosomes 
protein phosphatases and, 
40S S6 subunit, 478 
transcriptional regulation and, 
805 
tRNA identity and, 1029-48 
Ricinus communis 
agglutinin binding of, 843 
Rifampicin 
M13 replication and, 18 
RNA 
See mRNA, tRNA 
RNA polymerase 
DNA conformations and, 442- 
43, 447-48 
template priming in DNA 
replication and, 18 
transcriptional regulation and, 
1051, 1070-73 
Roll 
of base pairs in DNA, 446 
Rotaviruses, 544 
Russell diagram, 98 


S 


Saccharomyces cerevisiae 
alcohol dehydrogenase and, 
395-96 
mating type transcriptional 
regulators, 803-4, 821- 
22, 1058, 1063, 1065 
P-glycoproteins and, 164 
phospholipid biosynthesis and, 
635-67 
protein phosphatases and, 481 
tRNA identity and, 1042-44 
Salmonella typhimurium 
X site-specific recombination 
and, 924 
Saponin, 1011 
Sarcoplasmic reticulum 
protein phosphatases and, 458 
Satellite tobacco necrosis virus, 
538 





Schistosoma mansoni 
glycosylation and, 862 
Secondary structure elements 
icosahedral RNA viruses and, 
540, 544-48 
two-dimensional NMR and, 
233-35 
Sec Y protein 
topography of, 1022 
Septum formation inhibitors 
DNA topoisomerase I poisons 
and, 367 
Sequential distances 
two-dimensional NMR and, 
233-35 
Serine 
yeast phospholipid biosynthe- 
sis and, 636-48 
Serum amyloid A, 289 
Severe combined im- 
munodeficiency disease 
interleukin-2 receptors and, 
899 


B-Sheets 
topography and, 1008 
two-dimensional NMR and, 
233-35 
Shiga toxin 
glycolipids and, 318-19, 333, 
337 
Shigella dysenteriae 
glycolipid-binding bacteria 
and, 335 
toxin of, 318-19, 333, 337 
Sialic acid, 312, 317 
Sialidase 
glycosidases and, 866-67 
Silencers 
transcriptional regulation and, 
800 
Simian virus 40 
See SV40 virus 
Single-stranded DNA binding 
proteins 
animal virus DNA replication 
and, 674, 681-82, 696, 
699-700 
Singlet molecular oxygen 
formation of, 84-85, 89-94, 
98-99 
quenching by ascorbic acid 
of, 88 
Site-specific recombination 
bacteriophage \ and 
att structure in, 925 
binding sites, 926-31 
cooperative interactions in, 
931-36 
directionality and regula- 
tion, 941 
proteins involved in 
FIS, 923, 930 
IHF, 922, 929 


Int, 916-21, 926-29 
Xis, 921-22, 929 
synapsis and strand ex- 
change in, 936-41 
SNF1 protein kinase 
transcriptional regulation and, 


Sodium transport 
biotin-dependent reactions 
and, 196 
Somatic gene conversion 
avian immunoglobulin vari- 
able genes and, 512-15 
in vitro, 522-23 
in vivo, 523-27 
mammalian immunoglobulin 
genes and, 515-16 
See also gene conversion 
Sorcin 
P-glycoproteins and, 150, 155 
SOS repair mechanism 
DNA topoisomerase I poisons 
and, 366-71 
Satellite tobacco necrosis virus, 


Sp-1, 684, 862-63 
S-peptide 
protein stability and, 791 
Speract 
fertilization and, 723-34 
Spermatozoa 
acrosome reaction, 735-39 
chemotaxis and, 727-28 
egg peptide receptors and, 
728-34 
gamete adhesion and, 734-37 
phosphoinositol cycle and, 
738 


resact and, 723-34 
speract and, 723-34 
Spermine 
protein phosphatases and, 498 
Sphingosine 
bacterial attatchment to, 309- 
45 
Sporulation, 24 
Squelching 
transcriptional regulation and, 
1068 
Staphylococcal nuclease 
protein stability and, 773, 791 
two-dimensional NMR and, 
246 
Staphylococcus pneumoniae 
glycolipid binding and, 316 
Staphylococcus saprophyticus 
glycolipid binding and, 316 
Stereochemistry 
biotin-dependent carboxylation 
and, 204 
two-dimensional NMR and, 
deuterium substitution and, 
247-48 
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methyl and methylene 
groups and, 237-38 
2-S-thiuroni h Ife 
1014 
Strand exchange 
X site-specific recombination 
and, 936-41 
B-Strands 
membrane-spanning, 1007-8 
Strongylocentrotus franciscanus 
fertilization and, 735 
Strongylocentrotus purpuratus 
fertilization and, 723-24, 727, 
730-36 
Sucrase-isomaltase complex 
topography and, 1009 
Sulfa drugs 
folic acid and, 4 
Sulfated oligosaccharides 
biosynthesis of, 187-89 
glycolipids and, 312 
halobacterial flagellins and, 
186 
prokaryotic glycoproteins and, 
180-81 





Sulfate esters 
prokaryotic glycoproteins and, 
177-81 
Superoxide dismutase 
quinone metabolism and, 104- 
5 
SV40 virus 
DNA replication of, 
DNA topoisomerases and, 
357-58, 368-69 
elongation and, 686-89 
initiation and, 686-86 
intercalative drugs and, 
360-61, 368-69 
Synapsis 
X site-specific recombination 
and, 939-41 


T 


Tac antigen 
interleukin-2 receptors and, 
877-88 
Tac peptide 
interleukin-2 receptors and, 
877-78 
Tachypleus tridentatus 
glycosylation and, 847 
T antigen 
SV40 DNA replication and, 
683-89 
glycosylation of, 857-58, 861 
TATA-binding protein 
transcriptional regulation and, 
1058-59, 1068, 1070-73 
Tau 
paired helical filaments and, 
291 
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protein phosphatases and, 
482 


Tax protein 
interleukin-2 receptors and, 
877, 902-3 
T cells 
interleukin-2 receptors and, 
875-907 
Temperature 
protein stability and, 769-70, 
781-82 
Tertiary structure 
bacterial photosynthetic reac- 
tion center and, 608 
calcium-binding proteins and, 
959-94 
icosahedral RNA viruses and, 
544-47 
NMR and, 240-43 
two-dimensional NMR and, 
240-43 
Tertiary template 
protein stability and, 787 
Tetrahymena thermophila 
macronuclear glycosylation 
and, 846 
Tetramethylsilylpropionate 
two-dimensional NMR and, 
225 
TFIll-type proteins 
transcriptional regulation and, 
805-6 
Thermodynamics 
protein stability and 
amino acid substitutions 
and, 770 
enthalpy, 769-70 
entropy, 769-70, 779-81 
Thermolysin 
calcium-binding proteins and, 
952 
Thermopl acidophil 
glycoproteins and, 175 
Thiobacillus versutus 
quinoprotein dehydrogenases 
and, 410 
Thiy] radicals 
adenosylcobalamin-depend 
rearrangements and, 268- 
70 
mitochondrial amine oxidases 
and, 280-82 
Three-dimensional NMR, 250 
Tn3 resolvase 
helix-turn-helix motif and, 
804 
Tobacco mosaic virus, 534, 
548 
Togaviruses 
semliki forest, 537, 544 
sindbis, 537, 544 
Tomato bushy stunt virus, 534, 
538, 548, 560-61 
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Topography 
membrane proteins and 
classes of, 1002-3 
domains in, 1003-9 
experimental approaches in, 
1009-22 
Topoisomerases 
antitumor drugs as poisons of, 
351-57 
DNA replication and, 
SV40 virus, 351-58, 688 
X site-specific recombination 
and, 916-44 
mammalian type I DNA, 353- 
56 


mammalian type II DNA, 
356-58 
RNA transcription and, 351- 
58 
See also DNA topoisomerase 
poisons 
Topology 
membrane proteins and, 1002 
See also topography 
Torsion 
DNA flexibility and, 431 
Torsion angles 
two-dimensional NMR and, 
233, 237 
Toxins 
glycolipid-binding and, 318- 
21 


botulinium, 320 
cholera, 318-20, 329, 335, 
342-43 
Clostridium difficile type A, 
320-21 
Shiga, 318 
vero, 320 
TPA 
PKC activation and, 38-40 
tRNA 
identity and 
anticodons and, 1033-37 
approaches to, 1030-33 
nucleotide modification 
and, 1046 
variable pocket and, 1045 
yeast and, 1042-44 
Transcarboxylase 
biotin-dependent reactions 
and, 196, 213 
multiple isotope effects and, 
393 
tritium transfer and, 215 
Transcription 
DNA replication and 
adenovirus, 673-74, 676-78 
bovine papilloma virus, 


herpes simplex virus, 694 
SV40, 683-84 


DNA topoisomerases and, 
351-58 
initiation of, 
DNA configuration and, 
447 
start sites for, 
P-glycoproteins and, 150 
proteins regulating 
CCAAT-binding, 819-20 
C/EBP, 815 
FOS, 807-10, 822-25 
GAL4, 831-32, 1055-56, 
1059-63, 1068-74 
GAL80, 806, 831-32, 
1062-63 
GCN4, 807-10, 823-24, 
1056-59, 1068-74 
glucocorticoid receptor, 
814-15, 830, 1062 
HAP1, 813-15, 1057-58 
HAP2/3, 820-21, 1065, 
1074 
heat-shock factor, 829-30, 
1062-63 
JUN, 807-10, 822-25, 
1057, 1062 
NF-«B, 831-32, 892-93, 
902 


octamer-binding, 816-19 
TATA-binding, 1058-59, 
1068, 1070-73 
yeast mating type, 821-22, 
1058, 1063, 1065 
termination of, 
P-glycoproteins and, 142 
Transition metals 
oxy-radical catalysis and, 80- 
82 
Transition state theory 
protein stability and, 772 
Translational regulation 
ATP synthase and, 113 
glutathione S-transferases and, 
755-56 
Transmembrane proteins 
P-glycoproteins and, 139, 
142-43, 152 
See also membrane proteins, 
receptors 
Transport proteins 
P-glycoproteins as, 137-66 
Transposons 
X site-specific recombination 
and, 923 
Troponin I 
protein phosphatases and, 
477 


Troponin C 
function of, 955 
structure of, 957-94 
Trp synthase 
protein stability and, 773, 
783, 788 





Trypanosoma brucii 
topography and, 1010 
Trypanosoma cruzi 
interleukin-2 receptors and, 
899 
Trypsinogen 
hydropathy and, 1004 
Tsr protein 
topography of, 1020 
Tubulin gene family 
gene conversion and, 511 
Tumbling rate 
NMR of proteins and, 225 
Turnip crinkle virus, 540, 
560 


Turnip yellow mosaic virus, 
538, 550 
Turns 
type I 
two-dimensional NMR and, 
231-35 
type II 
two-dimensional NMR and, 
233-35 
Two-dimensional NMR 
accuracy of, 239-40 
amine oxidases and, 413 
biotin carboxylation and, 
209 
glycolipids and, 340 
isotope effects and, 246-50 
J coupling and, 235-37 
large proteins and, 244-46 
methyl and methylene assign- 
ments and, 237-39 
protein structure and, 223-52 
ribonucleotide reductase and, 
261 
structure quality of, 243-44 
tertiary structure and, 240- 


Tymoviruses, 550 
Tyramine 
dopamine B-hydroxylase and, 
417 


Tyrosine kinases 
heparin-binding growth factors 
and, 591 
hemopoietic growth factors 
and, 64-71 
protein phosphatases and, 496 
Tyrosyl radical 
manganese oxidation and, 
270-71 
prostaglandin H synthase and, 


ribonucleotide reductase and, 
259-63 


U 


UAS elements 


transcriptional regulation auu, 


814, 820-22, 1052-53, 
1060-73 
Ubiquinones, 404 
unc operon 
ATP synthase and, 113 
Ulex europeus 
carbohydrate binding lectins 
of, 846 
UL proteins 
herpes virus DNA replication 
and 
ULS, 697 
UL8, 697 
UL9, 693, 697, 699-701 
UL42, 698-701 
Uric acid 
antioxidant defenses and, 90 
Urinary protein gene family 
gene conversion and, 511 


Vv 


Vaccenic acid, 624 
Van der Waals forces 
protein stability and, 775-76, 
780, 786-88 
Varicella zoster virus 
DNA replication and, 694, 
696-97 
Vector labelling 
membrane proteins, 1009-15 
Vibrio cholerae 
glycolipid binding and, 315, 
318, 326 
Vinca alkaloids 
P-glycoproteins and, 138 
Viruses 
cytomegalovirus, 
glycosylation and, 862 
DNA replication and 
adenovirus, 673-82 
bovine papilloma, 702-9 
herpes simplex, 689-702 
SV40, 682-89 
glycolipids as receptors for, 
315-18 
glycosylation and, 857-58 
icosahedral RNA viruses 
See icosahedral RNA 
viruses 
Raus-Sarcoma 
phosphatases and, 496 
retroviruses, 146 
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Vitamin E 
antioxidant defenses and, 87 
Vitamin K, 4 
VP16 
transcriptional regulation and, 
818, 827-28 


W 


Wheat-germ agglutinin 
glycosylation and, 843-50, 
860-61 
heparin-binding growth fac- 
tors, 590 
Woodward’s reagent K, 1014 
Wound healing 
heparin-binding growth fac- 
tors, 584-85 


X 


Xenobiotics 
glutathione S-transferases and, 
747-51, 755-58 
oxy-radicals and, 100-5 
See also quinones 
Xenopus 
glycosylation and, 860-61 
heparin-binding growth factors 
lectins and, 865 
protein phosphatases and 
maturation and, 479 
protein synthesis, 478-79 
Xis protein 
X site-specific recombination 
and, 921-22 
binding sites of, 929 


Y 


Yeast 
See Saccharomyces cerevisiae 
Yersina pseudotuberculosis 
glycolipid-binding bacteria 
and, 335 


Z 


Zeste protein 
transcriptional regulation and, 
810, 828 
Zinc fingers 
PKC subspecies and, 32-35 
transcriptional regulation and, 
805-7, 1055-56 
Zona pellucida 
gamete adhesion and, 735-37 





